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embodiment of that motion, in which the zones are actually cut out of a piece of zinc.    It is easy to prove that the effects of the parts of the wave
Fig. 3.
traversing the alternate zones are opposed, that whatever may be the effect of the first zone, AP, the exact opposite will be the effect of PQ, and so on. Thus, if AP and PQ are both allowed to operate, while all beyond Q is cut off, the waves will neutralise one another, and the effect will be immensely less than if AP or PQ operated alone. And that is what you saw just now. When I used the inner aperture only, a comparatively loud sound acted upon the flame. When I added to that inner aperture the additional aperture PQ, the sound disappeared, showing that the effect of the latter was equal and opposite to that of AP, and that the two neutralised each other.
If AG=a, AB = b, AP = x, wave-length = \, the value  of x for external radius of the wth zone is
.    ob
the
or, if a = b,
'a+b}
a? = £ n\a. With the apertures used above, ^=49 for n = l;  #2=100 for rc=
so that
\a -100,
the measurements being in centimetres.    This gives the suitable distances, when A, is known.   In the present case X = T2,  a — 83.
Closely connected with this there is another very interesting experiment, which can easily be tried, and which has also an important optical analogy. I mean the experiment of the shadow thrown by a circular disc. If a very small source of light be taken—such a source as would be produced by perforating a thin plate in the shutter of the window of a dark room with a pin and causing the rays of the sun to enter horizontally—and if we interpose in the path of the light a small circular obstacle and then observe the shadowtime by half a wave-length, we may map out the whole of the obstructing screen into a series of zones called Huygens' zones. I have here a materialproximation. Unless care be taken, a variation of effect with position of the mirror would probably be mainly due to imperfect adjustment of orientation of the burner.]
